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DETAILED ACTION 

i 

Applicants' response was received on August 21 2007. 

Claim objections are withdrawn |in light of amendments/remarks. 

Claim rejections under 35 USC 112 regarding claim 8 is withdrawn. 
Applicant's arguments with respect to claims 1-18 have been considered but are 

moot in view of the new ground(s) of rejection under 35 U.S.C. 103(a) as being 

unpatentable over Brauch et al. (U.S. PN: 6,550,023) in view of Brennan, Ciaran J. 

(USPUBN: 2005/0138496) further in view of Fukuhisa et al. (US 6,718,496). 

•i 

Status of claims 

Claims 1 -1 8 stand rejected. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter, which the applicant regards as his invention. 

■ 

1. Claims 1, 11, 18 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point but and distinctly claim the subject matter which 
applicant regards as the invention. 

claims 1, 11 and 18 recite the phrase "possibly defected memory" is indefinite since the 
language " possibly " suggests or makes optional and does not limit the scope of a claim. 

Applicants are suggested to amend or cancel the claim limitation "possibly". 

Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

The factual inquiries set forth in Graham v. John Deere CO., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

2. Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brauch et al. (U.S. PN: 6,550,023) in view of Brennan, Ciaran J. (USPUBN: 
2005/0138496) further in view of Fukuhisa et al. (US 6,718,496). 
As per claims 1 and 11 and 18: 

Brauch et al. substantially teach or disclose a semiconductor memory testing, 

i • 

and more particularly to a method and apparatus for testing on-chip RAM and 
automatically generating a bitmap indicating cell failures (see col. 1 , lines 6-9). Brauch 
et al. teach a method and apparatus that makes it possible to detect and locate failing 
cells in an integrated circuit memory and further data coming out of the on-chip 
memory is compared to its expected value while it is still on-chip and in the event of a 
comparison mismatch (or failure), the results of the comparison and its corresponding 
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address in memory area stored in registers that may be scanned by external hardware 
and recorded in a bitmap or stored in another on-chip location for later retrieval. 

Brauch et al. do not explicitly teach testing the memory under a plurality of 
operating environments, 

However, Brennan in an analogous art teaches a BIST or Built-in self-testing run 
each set first timing stress on a selected memory cells in a plurality of BISTsequences 
and run each first set timing stress using different test patterns and/or different 
conditions that may be selected from a plurality of test sequences . Examples of such 
plurality of different sequences may be a blanket read pattern, a checker board pattern, 
a high temperature-low voltage pattern, a low temperature-high voltage pattern and 
different environmental conditions (see page 3, paragraph 0037). 

Therefore, it would have been obvious to a person having an ordinary skill in the 
art at the time the invention was made to include a testing a memory under plurality of 
environmental conditions as taught by Brennan for testing defected memory. This 
modification would have been obvious because a person having ordinary skill in the art 
would have been motivated to do so because testing a defected memory under 
plurality operating environments improves the efficiency of the test process and 
accurately analyzes test data and stabilizes the production lines. ). 

Brauch et al. in view of Brennan do not teach do not teach comparing test results 
of the plurality of operating environments with one another. 

However, Fukuhisa et al. in figure 6 teach a process in which three operating 
environments are set and three operation voltages are set programmably as an 
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operation environment. For example, there may be a voltage relation: voltage 3 
(136)&; voltage 2 (137)&; voltage 1 (138). That is, voltage 3 is lower than voltage 2, and 
voltage 2 is lower than voltage 1 . First of all, the memory chip is booted up (step 201 ) 
and the voltage 3 is set (setup 202). Next, the test vector is inputted (step 203). Next, 
BIST is performed, the results of BIST are compared with the expected value, and the 
results are accumulated (step 204). After BIST, whether the result of BIST is good or 
not is decided based on the output of BIST (step 205). The memory should pass in 
BISR under voltage 3 if it was determined to be "OK" in step 205. On the other hand, 
whether it is repairable or not is decided (step 206) if it was determined to be defective, 
that is to say, the defective part is detected in step 205. At this point, the number of 
defective parts and the number of redundancy circuits are compared. If the number of 
defective parts is fewer than the number of the redundancy circuits, then the memory 
chip is considered repairable. However, if the number of defective parts is more than 
the number of redundancy circuits, then the memory chip is considered unrepairable 
(see col. 5, lines 23-46). Therefore, it would have been obvious to a person having an 
ordinary skill in the art at the time the invention was made to compare the testing 
results of a testing a memory under plurality of environmental conditions as taught by 
Fukuhisa et al. This modification would have been obvious because a person having 
ordinary skill in the art would have been motivated to do so because comparing the test 

i 

result of operational environment with one another would have improve the efficiency 
of the test process. 

As per claims 2 and 3: 
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Brauch et al. teach an integrated circuit (IC) 2 that contains that includes a 
memory (4), built-in self-test (BIST) (6) and communication port (8). Further, the BIST 
functional block (6) is hardware, firmware, or a combination of both, that controls the 
execution of on-chip memory tests that are designed to detect and locate defects in 
memory (4) (see col. 3, lines 12-48). 

As per claims 4 and 5: 

Brennan teaches a BIST or Built-in self-testing run each set first timing stress on 
a selected memory cells in a plurality of BIST sequences and run each first set timing 
stress using different test patterns and/or different conditions that may be selected from 
a plurality of test sequences . Examples of such plurality of different sequences may be 
a blanket read pattern, a checker board pattern, a high temperature-low voltage 
pattern, a low temperature-high voltage pattern and different environmental conditions 
(see page 3, paragraph 0037). Further, Fukuhisa et al. teach an operation environment 
change unit 1 15 of FIG. 2 changes the environment of the semiconductor device during 
testing. Changing the operation environment includes a change in operation voltage, a 
change in operation frequency, a change in operation temperature, and a change in 
the timing of an input signal. The change in timing of an input signal includes all or 
partly delaying timing or forwarding timing of the input signals to the semiconductor. 

i 

Moreover, changing input signal timing includes changing the various input timings of a 
plurality of input signals (see col. 4, lines 17-26). 
As per claims 6-10: 
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i 

i 

Brauch et al. teach BIST functional block (6) is hardware, firmware, or a 
combination of both, that controls the execution of on-chip memory tests that are 
designed to detect and locate defects in memory (4). A fault locator (20) residing 
within IC 2 performs the comparison between the contents that are read (via data 
output lines DATA_OUT) and the corresponding expected value. A mismatch between 
the contents of the addressed location and the expected value indicates a memory 
defect that corrupts the cell(s) that map to the mismatching bit(s) of the addressed 

word. Communication port (8)is used to send mismatch address and comparison 

i 

result pairs off-chip for storage as comparison mismatches are detected. Alternatively, 

i 

the comparison mismatch information is stored in a bitmap storage (18) located on-chip 
for later retrieval by external hardware. The accumulated mismatch pairs at the end of 
the test comprise a complete bitmap of the precise location of failed cells in memory (4) 

that were detected by the particular memory test executed by BIST functional block (6) 

i 

(see col. 3, lines 23-46). 

As per claims 12 and 13: 

Brauch et al. teach a block of an integrated circuit (IC) 2 that contains that 
includes a memory (4), built-in self-test (BIST) (6) and communication port (8). Further, 
the BIST functional block (6) is hardware, firmware, or a combination of both, that 
controls the execution of on-chip memory tests that are designed to detect and locate 
defects in memory (4) (see col. 3, lines 12-48). 

As per claims 14-16: 
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k 

Brennan teaches a BIST or Built-in self-testing run each set first timing stress on 
a selected memory cells in a plurality of BISTsequences and run each first set timing 
stress using different test patterns and/or different conditions that may be selected from 
a plurality of test sequences. Examples of such plurality of different sequences may be 

i 

a blanket read pattern, a checker board pattern, a high temperature-low voltage 
pattern, a low temperature-high voltage pattern and different environmental conditions 
(see page 3, paragraph 0037). Further, Fukuhisa et al. teach an operation environment 
change unit 1 15 of FIG. 2 changes the environment of the semiconductor device during 

i 

testing. Changing the operation environment includes a change in operation voltage, a 
change in operation frequency, a change in operation temperature, and a change in 

the timing of an input signal. The charpge in timing of an input signal includes all or 

i 

partly delaying timing or forwarding timing of the input signals to the semiconductor. 
Moreover, changing input signal timing includes changing the various input timings of a 
plurality of input signals (see col. 4, lines 17-26). 
As per claims 17, 19 and 20: 

Fukuhisa et al. in figure 6 teach a process in which three operating environments 
are set and three operation voltages are set programmably as an operation 
environment. For example, there may'be a voltage relation: voltage 3 (136)&;voltage 2 
(137)&; voltage 1 (138). That is, voltage 3 is lower than voltage 2, and voltage 2 is 
lower than voltage 1. First of all, the memory chip is booted up (step 201 ) and the 
voltage 3 is set (setup 202). Next, the test vector is inputted (step 203). Next, BIST is 
performed, the results of BIST are compared with the expected value, and the results 
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are accumulated (step 204). After BIST, whether the result of BIST is good or not is 

■ 

decided based on the output of BIST (step 205). The memory should pass in BISR 
under voltage 3 if it was determined to be "OK" in step 205. On the other hand, 
whether it is repairable or not is decided (step 206) if it was determined to be defective, 
that is to say, the defective part is detected in step 205. At this point, the number of 
defective parts and the number of redundancy circuits are compared. If the number of 
defective parts is fewer than the number of the redundancy circuits, then the memory 
chip is considered repairable. However, if the number of defective parts is more than 
the number of redundancy circuits, then the memory chip is considered unrepairable 
(see col. 5, lines 23-46). Further, Fukuhisa et al. teach an operation environment 
change unit 1 15 of FIG. 2 changes the environment of the semiconductor device during 
testing. Changing the operation environment includes a change in operation voltage, a 
change in operation frequency, a change in operation temperature, and a change in 
the timing of an input signal. The change in timing of an input signal includes all or 
partly delaying timing or forwarding timing of the input signals to the semiconductor. 
Moreover, changing input signal timing includes changing the various input timings of a 
plurality of input signals (see col. 4, lines 17-26). 

Conclusion 

i 

3. Any inquiry concerning this communication or earlier communication from the 
examiner should be directed to Esaw Abraham whose telephone number is (571) 272- 
3812. The examiner can normally be reached on M-F 8-5. 
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If attempts to reach the examiner by telephone are successful, the examiner's 
supervisor, Jacques Louis-Jacques can be reached on (571) 272-6962. The fax phone 

i 

numbers for the organization where this application or proceeding is assigned are (571) 
273-8300 for regular communications and (571 ) 273-8300 for after final 

I 

i 

communications. 

► 

Information regarding the status, of an Application may be obtained from the 

i 

Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or PUBLIC PAIR. Status 

i 

information for unpublished applications is available through Private Pair only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov . Should you have 

i 

i . ■ 

questions on access to the Private PAIR system, contact the Electronic Business 



Center (EBC) at 866-217-9197 (toll-free). 
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